shows the expected response for the gain and loss sidebands, both in transmission and reflection. It can be seen that each of the obtained independent curves ( , , and ) do not match the expected typical Lorentzian shape. However, if the retrieved profiles are added and subtracted respectively ( ± or ± ), Fig.3(b) , pure amplification/attenuation shapes and their corresponding matching phases are retrieved. Thus, through the use of an interferometric BOTDA system and proper filtering, it is possible to retrieve simultaneously either the gain or loss Brillouin profile and the respective phase-shift characteristic. In the following section, we will demonstrate the effectiveness of the technique applied on a real temperature sensor.
EXPERIMENTAL SETUP AND RESULTS
The developed experimental setup is based on a standard BOTDA system although, in this case, the Fiber Under Test (FUT) is inserted into a Sagnac loop. The schematic diagram of the system can be seen in Fig.4 . The probe wave is obtained through an intensity modulation of the master laser (Modulator 2 in the image) yielding a Double Side-Band (DSB) modulation with no carrier. ~ 1 mW probe sidebands are launched into the SI through Coupler 1. The 25 ns pump pulses are shaped using Modulator 1 and a high-speed optical switch (to achieve high extinction ratio). Upon entrance into the SI through Coupler 2, the pulses have a peak power of ~ 60 mW. As stated before, only Probe 2 will experience the SBS gain/loss process; the lower frequency band will be amplified while the upper one attenuated, both of them suffering the same nonlinear phase shift. A certain polarization misalignment is introduced in the PC so that a certain non-reciprocal phase shift will arise between the two paths (clockwise and counter-clockwise). In this way, the observed interference will be a combination of the gain/loss profile and the phase shift. At the SI output, each of the desired transmitted or reflected waves ( and or and ) are obtained through a narrow (~ 33 pm) tunable Fiber Bragg Gratings (FBG) and detected on independent optical detectors so the retrieved information can be then properly treated. In order to confirm the performance of the system as a sensor, a 4.3 km long fiber (composed of two spools of 4 km and 300 m) with a maximum BFS of ~ 10 .88 GHz (at 1550 nm and 25 ºC) was tested. At the very far end of the fiber (4.3 km), 2.5 meters of fiber where heated up to 83 ºC (~ 58 ºC increase). The probe wave was swept from 10.75 GHz until 11.10 GHz, a full 3D maps end of the fib which perfect 
